At a site where compressed air was being used in the construction of a tunnel, 34 men sorted cards twice, once at normal atmospheric pressure and once at 3j, 2j, or 2 atmospheres absolute pressure. An additional six men sorted cards twice at normal atmospheric pressure.
Digging a tunnel near or beneath a river may mean that compressed air has to be used to prevent the works from becoming flooded. The pressure of air required to keep the tunnel dry will depend upon the nature of the ground through which it is being dug and the depth below the surface of the water in the river. Exposure to abnormally high pressure is also experienced by men when escaping from a submarine lying at the bottom of the sea, by divers working in the depths of the sea, and more recently by surgeons who are now beginning to operate in special compressed air operating theatres.
For the last 25 years the Americans have assumed that air at a pressure of 4 atmospheres absolute (100 feet of water or 45 lb. per square inch above atmospheric pressure) reduces mental efficiency. This was the conclusion of Shilling (1937) and more recently of Kiessling and Maag (1962) , all of whom worked for the United States Navy. Research workers on this side of the Atlantic were unable to reproduce the American results except at pressures about twice as high (Case and Haldane, 1941; Miles and Mackay, 1959) . However, recently there have been some experimental results reported by Barnard, Hempleman, and Trotter (1962) (Siegel, 1956 Whenever a skill involving complex mental operations is undertaken after prolonged exposure to pressures of 2 atmospheres absolute or greater, it cannot necessarily be assumed that it will be carried out as adequately as it can be done at normal atmospheric pressure. This now applies to surgical operations in pressurized operating theatres as well as to surveying tunnels in compressed air and maintaining works under water.
In order to ensure that the brain was saturated with compressed air reasonably quickly, we adopted the procedure of leaving each man in groups B and C at 31 atmospheres absolute for at least 10 minutes before lowering the pressure to the level at which he was to be tested. This is because the rate at which compressed air diffuses into the brain appears to be proportional to the square of the difference in pressure (Bennett and Glass, 1961) . Thus whereas about 10 minutes appears to have been adequate at 21 atmospheres above normal (31 atmospheres absolute), the corresponding duration for 1 atmosphere above normal (2 atmospheres absolute) would have been about one hour. This was longer than the men could spare. It should, however, be pointed out that for men working at only 2 atmospheres absolute, it may or may not be necessary to spend a full hour at this pressure before performance shows the full effect of compressed air. This is a point which has not yet been looked into.
The narcotic effects of compressed air wear off within a minute or two once the pressure is reduced (Kiessling and Maag, 1962) . Thus by the time the men in groups B and C were ready to start the experiment, their level of performance was related to the pressure at which they were tested, not to the previous pressure of 31 atmospheres absolute.
A Sensitive Measure of Performance.-This is the first time that a statistically reliable effect of compressed air on performance has been reported at a pressure of less than 4 atmospheres absolute. To obtain an effect at 2 atmospheres absolute it was necessary to make the experiment as sensitive as possible. Unless experimental techniques can be refined still further, it appears unlikely that statistically reliable effects will be found at pressures much below this. Two atmospheres absolute is the lowest pressure at which type 1 'bends' are normally reported (Paton and Walder, 1954) .
At these relatively low pressures compressed air affected the performance only of men sorting cards for the first time, when the task was unfamiliar and thus relatively difficult. Once the task had been well practised, and had thus become relatively easy, it was unaffected even by a pressure of 31 atmospheres absolute. When this interaction of compressed air with degree of practice became clear, it was decided to exploit it to the full by a change of procedure. Previously four men in group A had been given their initial instruction and two-minute practice as soon as they had agreed to serve in the experiment, before they entered the compressed air (see Procedure). They had thus been able to get the hang of the task at normal pressure. The procedure was changed to make the men undertake in compressed air the relatively complex mental operations of organizing the task and deciding how to carry it out. Thus any effect which the compressed air might have upon performance was augmented by any effect it might have upon the efficiency with which the men organized the task initially (see Welford, Brown, and Gabb, 1950) .
Of the three measures of performance in the Table, the mean rate of sorting the cards was the least sensitive to differences in pressure. This was presumably because each man worked at his own speed. He was thus able to compensate to some extent for a slow response associated with a lapse of attention in compressed air by subsequently sorting a little, more quickly. Alternating slow and quick responses do, however, increase the size of the standard deviation (S.D.), which was therefore more sensitive to differences in pressure. The mean percentage of very slow responses was a still more sensitive measure, because it was affected both by any reduction in the mean rate of responding and by any increase in variability.
